LEEIE FPRPPU PR

MEMORANDUM FOR: Program Manager, Advanced Amphibioug Assault Vehjcle
Raval Sea Systemg Command

SUBJECT: The Soviet Light Armored Vehicle Threat to the anay - 1

Please find attached an intelligence analysis which we believe may

be of interest to the Advanced Amphibious Assault Vehicle program

4y g

(AAAV). Thig analysis briefly reviews the available intelligence ang
Provides our assessment of the threat likely to be posed by Soviet light
armored vehicles to a ys light armored vehicle such as the AARV in the
Post-2000 time frame, Your coments ang questions are walcome and

should be addressed to the o

—_— =~

GRAPHIC MATERIAL

virector
""mr mame m' Scientific ang Heapons Reserach

Attachment :
SW M 90-20021

o4 5«..'...%;4@;444..4....-

Warning Notice DECL BY . ___,,
Intelligence Sources or DECL OADR
Methods Involved DRV FR




DIRECTORATE OF INTELLIGENCE

APRIL 1990

THE SOVIET LIGHT ARMORED VEHICLE THREAT TO AAAV

Summary

In the posc-2000 time period, Soviet-designed light armored
vehicles will pose a substantial threat, in terms-of both armament and
protection, - ' :

* . We expect the Soviet Union ana sast European countries to
continue exporting armored vehicles of good guality to many Third World
customers. 'Vehicles likely to be flelded in the Third World in
significant numbers include BMP-3, BMP-2, and BTR-80. This paper

. presents our assessment of the capabilities of these vehicles, wirh
emphasis on their armor protection and armor-defeating systems
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Overview of Soviet Light Armored Vehicles, Post-2000

_,__‘For the foreseeable future, Soviet-designed vehicles will set
the standard world-wide, both in quality and in numbers fielded. We expect

the principal threat light armored vehicles to be:

o' The BTR-70 and BTR-80 wheeled armored personnel carriers (APC;
Russian: BTR) in large numbers, and probably a new BTR with a
medium-caliber cannon;

o The BMP-2 tracked infantry fighting vehicle, in large numbers;

© The BMD-2 Airborne Infantry Fighting Vehicle (with 30-mm gun), in a
few countries; )

» O BMP-3, successor to the BMP-2, in significant numbers.
BTR-70 and BTR-80

Both of these 8x8 wheeled APCs are fitted with the same 14.5-mm heavy
machinegun as the BTR~60, but have somewhat thicker armor than the latter.
They may mount the AGS-17 30-mm grenade launcher externally. No antitank
guided missile (ATGM) is fitted to the vehicles, but BTR troops carry the man-
portable AT-7 ATGM (range 1,000 meters). Romania is currently the only non-
Soviet producer and exporter of BTR-70s; it may eventually make BTR-80s. The
Soviets have switched almost exclusively to BTR-80 production and have begun
selling them to East Germany and Czechoslovakia. By the year 2000, the
Soviets also are likely to have fielded and begun to export a new BTR with a
medium caliber cannon (eg. 30-mm).

BMP-2

The BMP-2, vhich has a 30-mm automatic cannon and launches the AT-4 or
AT-5 ATGMs, began replacing the BMP-1 (73-mm gun, AT-3 ATGM) in Soviet forcas
in 1980-81. The Soviets have produced about 14,000 BMP-25 between 1980 and
1989, at a rate of 1,800 to 2,000 in 1989 (about triple the maximum rate at
which the United States has produced the M2/N3 Bradley Fighting Vehicle). The
Soviets have provided BMP-2s to East Germany and Czechoslovakia, and began
exporting them outside the Warsaw Pact in 198S. Afghanistan, Algeria, Angola,
Cuba, Finland, India, Irag, Jordan, Kuwait, and Syria have received BMP-2s ta
date. Czechoslovakia is producing BMP-25 under Soviet license and has begun
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.similar to that of main battle tanks; [

axporting them to Third World countries. 1In addition, India hag begyn
coproduction of BNP-2s under Soviet license for domestic use.

BMD-2

The BMD-2 was first noted in Soviet Airborne Assault units in 1988, 1t
has the same 30-mm cannon as BMP-2, and carries an external launcher for the
AT-4 or AT-5. Following the pattern of the BMD-1, which has been exported to
Libya, Syria, a~? ~~= ®Nn-2 algo may be exported by the post-2000 era to a
few countries. i .

BMP-3 !

The BMP-3 entered full-scale production in 1989, and, based on BMP-2
patterns, we would expect ¢he Yovfets to begin exporting BMP-3 to the Third
World by the mid-1990s.[ indicates that BMP-3 will have a new,
medium-ral{ber cannon, & laser-guiaed ATGN, and improved armor over “hat
2. O ' al
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Assuming the Soviets gtill have a requirement for an infantry fighting
vehicle in the post-2000 period, a successor to the BMP-3, presumably called
“BHP-4," is likely to be fielded by then with Soviet troops. In the early
Post-2000 years, the Soviets would begin to export the BMP-4 in gradually

growing numbers. However, there are considerable Ajfficpltiss {n orojectin
soeciffc ca_?abilities much beycnd the {-‘,“P-a.f., j}

because OI continuea growth in the threat Irom meatern inrantry vemlciies, wue
Soviets may decide to field a “heavy" BMP, ie. non-amphibious, with weight

_Jwe would

©Xpect a neavy onr tC be vulnerable onily to tank main-gun-Iirea kinetic energy
penetrators and advanced antitank guided missiles, not to medium-caliber
cannons (25-60mm) mounted on amphibious light armored vehicles. In addition,
a heavy BMP could mount a medium-to-large-caliber cannon (50-125mm, depending
on the trade-off between ammunition load and number of infantrymen), greatly
overmatching the protection of any amphibious vehicle. Therefore, as a result
of the uncertainties involved, we have not attempted to project the
characteristice of BMP 4 &)though we will provide such assessments when we
are able to do so. , !
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Small-to-Kedium-Caliber Armor-Piercing Rounds

14.5-and 12.7-xm APDS Rounds

: "? in the late 19708, the Soviets developed
APDS (Armox-Piercing, Discardiig-Sabot) rounds for 14.5-mm and 12.7-mm
machineguns, c‘ - oot Tt c T

We assesy chat wusss counas entered production in che early lysus, although we
have not received information on their production or deployment status. The
14.5-mm round would be patticula'rly threatening to Western light armored
vehicles because it could be fired by the more than 16,000 BTR-60, BTR-70, and
BTR-80 APCs and 4,500 BRDK-2 reconnaissance vehicles in Soviet forces, as well
as the many thousands of these vehicles that have been exported. It is likely
that the Soviets will export these rounds to the Third World by the mid-to-
late 1990s, if not before.

He .
consider it nighly likely that, like recentiy-rieldea US ana tninese 12./-mm
APDS rounds, they are tungsten alloy. We estimate that 12.7-mm tungsten alloy
APDS rounds could perforate about 40 mm of steel rolled homogeneous armor
(RHA) at zero degrees obliquity at muzzle and that a similar 14.S5-mm round
could perforate about 45-mm RHA under the same conditions. At the same time,
the high density and strength of tungsten alloy would make Soviet 14.5-mm and
12.7-nm APDS penetrators much more effective against aluminum armor than the
previous rounds of these calibers, which are made of tungsten carbide or
steel. ’

Scviet BMP-2 30mm Rounds

We estimate that the Soviet BMP-2 full-caliber steel AP-T rounds can
perforate S0-S5 mm RHA at zero degrees obliquity at muzzle and about 40 mm RHA
at zero degrees at 1,000 meters range . '

3.

) jat least an APDS round exists for the BNP-2,
and we believe that the Soviets have developed or are developing an APFSDS
(Armor-Piercing, Fin-Stabilized, Discarding-Sabot) round with greater armor
penetrating capability than the APDS round. These projectiles would almost
certainly be made of tungsten alloy or depleted uranium alloy. The curreant US
estimate of the performance of an APDS round fired from the BMP-2 30-mm gun is

I3;[]at it could perforate about 66 mm RHA at zero degrees obliquity at muzzlg,__r

1t is likely that at least the APLS round will be exporicu
to the Third World by the mid-to-late 1990s.

Figure 2 shows estimated perforation of RHA at 60 degrees obliquity for
30~am AP, APDS, and APFSDS rounds.
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-Figure 2
Soviet 30-mm AP, APDS, and APFSDS

Profectiles: Estimated Armor-Perforation
Capabllities Versus Range

Figure 3

Current 35-mm AP, APDS, sad APFSDS
Projectiles: Estimated Anwoc-Perforation
Capabilities Versus Range®
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The BMP-3: 37-40um Cannon

Yindicates that the BHP-3 has a laraer
cannon [, * .

. . - 3 BHP-3's
gun 18 likeiy tO be a rapid-fire, automatic cannon capable of enqaging light
armored vehicles, unarmored targets, and helicopters.

He consider it highly likely that the Soviets
APFSDS ammunition for the BMP-3. ’ ’ ) .
' wWe note that current western weapons, such as
the Oerlikon 35-mm cannoh, can fire tungsten alloy APDS and APFSDS rounds
capable of perforating 103 mm and 124 nm RHA, respectively, at zero degrees
obliquity at muzzle (muzzle velocity: 1,400 meters per second). Figure 3
shows estimated perforation of 35-mm AP, APDS, and APFSDS rounds through RHA
at 60 degrees obliquity. The actual performance of the Soviet guns may differ
significantly from this, depending on the gun and ammunition design. We do
not have information on modern 37-40 mm guns, but even a 35-mm cannon would be
a major threat to all current Western light armored vehicles.

have developed APDS and/or

3

C ’ _ Jthe Soviets are developing depleted uranium
.(DU) armor-piercing rounds, ana this effort probably includes ammunition for
‘the BMP-3. DU penetrators may have better performance than tungsten alloy,
especjally against spaced armor arrays, such as add-on reactive armor designs.

Armor Protection Levels
BTR-60, BTR-70, BTR-80

The Soviets have progressively increased the armor protection of their
wheeled APCs, as shown in Table 1. BTR-60 and BTR-70 hulls are made of high-
hardness armor (HHA), and we believe BTR-80 also uses HAA. BTR-80 protection
is now close to that of BMP-1 and BMP-2 (without add-on armor). The Soviets
fitted BTR-70s and BTR-80s with metal side armor in Afghanistan, but so far we
have not seen this armor elsewhere. They are likely to use add-on armor on
BTRs only where amphibious cepability is not required.

BMP-1 and BMP-2

[y

L ;the armor appears to _be slightly thinner but of higher
quality steel n that of the BMP-1.

' :it is made of a highly retined steel, probably made tarough
electro-siag remelt (ESR) pracessing. In chemical composition, BMP-2 armor
closely resembles a US engineering alloy steel designated 300 M, and is fairly
close to 4330 or 4340 steels (except for the roof plate, which is similar to
US RHA). The use of a high-quality steel permits the armor to be treated to
high hardness levels (Rockwell C 48-51), while retaining excellent strength,
ductility, and toughness.
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TABLE 1: SOVIET BTR PROTECTION LEVELS

Date Weight Frontal Armor Protected Against:

Fielded (Metric) Thickness/Obliquity* Front/Side
BTR-60 1963 10.5t 9mm / 47 deg 7.62mn AP/7.62mm
Ball
BTR-70%** 1976 11.5t 13mm / SO deg .50 Cal AP/7.62mm
AP
BTR-80 1984 13.6t 18mm / SO deg 14.5mm AP/7.62mm
(est) AP

* Obliquity is the fallback angle from the vertical.

** At least some Romanian-produced BTR-705 have armoxr about the same
thickness as Soviet-made BTR-60s.

TABLE 2: BMP-2 PROTECTION LEVELS

Obli~ Areal Equiv. ERA*® Total
quity Density LOS** LOS** ' LOS**

{Degq) {mm RHA) (mm RHA) (mm RHA) (mm RHA)

Turret 44 20.7 28.8 12-30 . 40.8-58.8
Hull 57 16.6-25 30.5-46 12-30 42.5-76 (est.)

* ERA = explosive reactive armor mounted to outside of base armor.
** 10S = line-of-sight thickness = areal density/ cos(obliquity).
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The above are minimum levels for the basic BMP-2 and are sufficient to

provide complete pProtection against .50 cal AP rounds in the frontal arc ]
: Y T K
, The lower bound for the hull

ma

(16.6mm) represents recent data op Czech- BHP-zsC

i

BMPs with add-on armor may have reduced vulnerability to the current 2Smm
rounds. Soviet BMP-2s made since 1984 appear to.have a 6-8mm steel plate
added to the lower glacis (corresponding to the 25mm in the table) and add-on
armor on the turret. c "he turret add-on
armor 'Ja}:pears to be non-metallic, 25mm thick. 5_ have
reported it"to be for ballistic protection. If this add-on armor {s A leow-

efficionc: matarial 2 : :

.

He have included the effective thickness of explosive reactive armor,
which we consider likely the Soviets will field on at least some BKP-25, as
they have on nearly all types of tanks. In US testing, we have confirmed the
feasibility of defeating man-portable antitank rockets (eg. US LAW) and
degrading medium-sized missiles (eg. US Dragon and basic TOW) with reactive
armor fitted to a BMP-type hull. The table above reflects two designs, the
heavier being more effective against medium warheads. Against armor-pie-~ing
rounds, the ERA only acts as spaced add-on armor and does not explode.

) It seems highly likely that, by the year 2000, the Soviets will have begqun
exporting their add-on passive and reactive armor technology to the Third
World. Even if the Soviets do not export their armor, crmnarahiq technology
is currently available from Israel and other countries.

BMP-3

) Soviet designers
moderately increased the width, length, and possibly height of BMP-3 over the
dimensions of the BMP-2. The resulting greater displacement of the hull in
water would permit an increase of 60 to 80 percent in the areal density ~f
BMP-3's armor over BHP-2, while retaining an amphibiocus: capability.

We believe that the Soviets also are incormoratic ~*-ancad laminate
armor technology into the BMP-3 chassis.
indicates that the Soviets are using alum oxide and silicon dioxide, among

other materials, in their fielded armor, and these materials would be good




candidates for use in BMP-3. Further, we consider it highly* 1iKely that the
Soviets will field explosive reactive armor on BMP-3, with roughly the game
effectiveness against antitank weapons as described above for BMP-2,

Table 3 shows our estimates of BMP-3's armor protection levels, taking
into account the higher areal density, ceramic armor, and the likelihood of
" reactive armor being fitted to the vehicle. 'We have used mass effectiveness
figures of 1.50 and 1.55 for sluminum oxide and silicon dioxide, respectively
-- relatively conservative figures since both m=*tarials have demonstrated
effaectiveness up to 2.0 in ootimized Aasiang | C ’

3

TABLE 3: ESTIMATED BMP-3 PROTECTION LEVELS

Obli- Areal Em* Equiv. Equiv.  ERA** Total

quity Density Thickness  LOS*%s 108 10S
(Deg) (mm RHA) {mm RHA)  (mm RHA) (mm RHA) (mm RHA)
? Turret 45 37.5-41  1.5-  56-64 79-90 12-30 91-120
1.55 :
Hull 57 31-34  1.5- " 47-53 85~97 12-30 97-127
1.55

* Em = mass effectiveness, the ratio of weight of steel to weight

of a second material to provide an equal level of protection. Em = 1.0 for
steel armor.

*%* ERA = explosive reactive armor.

®** 10S = line-of-gight thickness = areal density/cos(obliquity).

We have developed some candidate aluminum oxide and silicon carbide
targets representing BMP-3 turret and hull armor for testing purposes, which
we can provide if desired.




Figure 4




